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(54) MICROFIBER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a microfiber having a new soft feeling, high 
glossy feeling and wiping ability and biodegradable in soil and compost. 
SOLUTION: This microfiber is a polylactic acid fiber having <0.5 dtex single filament 
fineness. 
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[Claim(s)] 

[Claim 1] Super-thin fiber which single fiber fineness becomes from biodegradability 
thermoplasticity aliphatic series polyester O.Sdecitex or less. 

[Claim 2] Super-thin fiber according to claim 1 whose thermoplastic aliphatic series 
polyester is polylactic acid. 

[Claim 3] The textiles containing super-thin fiber according to claim 1 or 2. 
[Claim 4] The textiles according to claim 3 which are wiping crosses. 
[Claim 5] The textiles according to claim 3 which are filters. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention not only has soft new aesthetic property, a high 
feeling of gloss, and the outstanding wiping engine performance, but relates to the super- 
thin fiber decomposed in soil or compost. 
[0002] 

[Description of the Prior Art] Super-thin fiber is used as ******** or artificial leather 
from the soft hand, and is used for the garments application or the interior application. 
Moreover, it is made the gestalt of paper or a nonwoven fabric and is used also for 
applications, such as a filter, the insulating paper, a wiper, a packing material, and ** 
material. The super-thin fiber used for these applications had to reclaim land in 
incineration disposal after the use, it had to dispose, and the environmental load by air 
pollution or neglect after reclamation was large. In recent years, the load reduction to an 
environment is called for from the standpoint of earth environmental preservation. 
However, since neither 6 nylon used for conventional super-thin fiber, nor a polyethylene 
tele FUTA rate, polypropylene, etc. disassembled in soil and compost, the incineration 
disposal or must reclaim land and dispose and according to air pollution or neglect after 
reclamation environmental load was large after use. The super-thin fiber decomposed in 
soil and compost so that an environmental load may become small is called for in the 
case of abandonment of the super-thin fiber after use. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves an 
above-mentioned trouble, and is to offer the super-thin fiber it not only has soft aesthetic 
property and a soft feeling of gloss, and wiping nature, but decomposed in soil and 
compost. 
[0004] 

[Means for Solving the Problem] That is, this invention is super-thin fiber which single 
fiber fineness becomes from the thermoplastic aliphatic series polyester which is 
0.5decitex or less. In this invention, the super-thin fiber which consists of thermoplastic 
aliphatic series polyester must be 0.5decitex or less. O.ldecitex or less 0.3decitex or less 
is more preferably good preferably. If 0.5decitex is exceeded, when using for garments, 
software nature and tactile feeling not only worsen, but collection effectiveness, such as 
dust at the time of making it a wiper and a filter, worsens. 

[0005] The super-thin fiber of this invention must consist of thermoplastic aliphatic series 
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polyester which has biodegradability. Aromatic polyester like polyethylene terephthalate, 
all aromatic polyester, an aliphatic series polyamide like nylon 6 or Nylon 66, aromatic 
polyamide, and polyolefine are not fully disassembled in soil or compost. In addition, 
with the biodegradability in this invention, after hydrolyzing like polylactic acid, 
biodegradability is called also including what is decomposed by the microorganism etc. 
[0006] As thermoplastic aliphatic series polyester, the main copolymer repeatedly used as 
an unit element is mentioned, for example in Pori (alpha-hydroxy acid) or these like 
polyglycolic acid or polylactic acid. Moreover, Pori (epsilon-caprolactone) and Pori 
(omega-hydroxy alkanoate) like Pori (beta propiolactone) Furthermore, Polly 3 -hydroxy 
propionate, Polly 3 -hydroxy butyrate, A Polly 3 -hydroxy KAPURO rate, Polly 3 -hydroxy 
heptanoate, The copolymer of the repeat unit element which constitutes Pori (beta- 
hydroxy alkanoate) and these like Polly 3-hydroxy octanoate, and the repeat unit element 
which constitutes Polly 3-hydroxy BARIRETO and Polly 4-hydroxy butyrate is 
mentioned. Moreover, the polyalkylene dicarboxylate copolymer which repeats for 
example, a polyethylene OKIS A rate, polyethylene succinate, a polyethylene horse 
mackerel peat, polyethylene azelate, a polybutylene OKIS A rate, polybutylene succinate, 
a polybutylene horse mackerel peat, polybutylene sebacate, polyhexamethylene sebacate, 
a poly neopentyl OKIS A rate, or these, and is used as an unit element as polyalkylene 
dicarboxylate which consists of a condensation product of a glycol and dicarboxylic acid 
is mentioned. 

[0007] In this invention, it can also be further used from these aliphatic series polyester 
polymers, being able to choose two or more polymers and mixing. 
[0008] In this invention, in the polymer listed upwards from points, such as resolvability 
in the inside of the mechanical engine performance of super-thin fiber, soil, or compost, 
and silk manufacture nature The copolymer which repeated a polylactic acid system 
polymer, and one of the polymer or these polymers of polybutylene succinate, 
polyethylene succinate, a polybutylene horse mackerel peat, and polybutylene sebacate, 
and was made into the unit, the copolymer which repeated one of the polymers or these 
polymers of the poly caprolactone and poly propiolactone, and was made into the unit ~ 
or especially these blend objects are suitable. 

[0009] The case where thermoplastic aliphatic series polyester is a polylactic acid system 
polymer is the most desirable, and, specifically, its polymer whose melting point is 80 
degrees C or more among the copolymer of the copolymer of Pori (D-lactic acid), Pori 
(L-lactic acid), and D-lactic acid and L-lactic acid, D-lactic acid, and hydroxycarboxylic 
acid or the copolymer of L-lactic acid and hydroxycarboxylic acid is desirable. Here, as 
hydroxycarboxylic acid in the case of being the copolymer of a lactic acid and 
hydroxycarboxylic acid, a glycolic acid, hydroxybutyric acid, a hydroxy valeric acid, 
hydroxy pentanoic acid, a hydroxy caproic acid, hydroxy oenanthic acid, a hydroxy 
octanoic acid, etc. are mentioned. 

[0010] 60,000 or more things are [ about 20,000 or more / 40,000 or more ] still more 
preferably desirable [ the thermoplastic aliphatic series polyester in this invention / 
number average molecular weight ] preferably in respect of silk manufacture nature and 
the physical properties of the line of thread obtained on the strength. 
[001 1] In this invention, wiping nature, collection effectiveness, and catabolic rate are 
controllable by choosing suitably the class of the aforementioned aliphatic series 
polyester, the copolymerization ratio of aliphatic series polyester, the mixing ratio of 
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aliphatic series polyester, a fiber size, and a fiber cross-section configuration. Suitably, 
the size of fiber is O.Sdecitex or less, and is O.ldecitex or less more preferably 0.3decitex 
or less still more preferably. 

[0012] thermoplastic aliphatic series polyester - the need - responding - mean particle 
diameter — a particle 100 micrometers or less — the time of 0.1 to 5 mass %, and a 
polymerization — or it can add after that. Especially the quality of the material of a 
particle can illustrate preferably the internal deposit system particle which made an 
inactive particle, phosphorus compounds, and metallic compounds, such as a dry-process 
silica which is not limited, has an alkyl group on silica gel (colloidal silica), a dry-process 
silica, the dry-process silica containing an aluminum oxide, and a particle front face, and 
blocked the silanol group on the front face of a particle, alumina sol (colloidal alumina), a 
particle alumina, particle titanium oxide, and a calcium-carbonate sol (colloidal calcium 
carbonate), deposit. The particle of the silica especially whose mean particle diameter is 
15-70 micrometers is desirable, and spinning nature and ductility improve. 
[0013] The super-thin fiber used for this invention is obtained by extracting at least 1 
component of extract mold fiber, or dividing assembled-die fiber using extract mold fiber 
and assembled-die fiber which are super-thin fiber type-of-seasonal-prevalence fiber. Of 
course, although it may not be based on a compound spinning technique but spinning of 
the fiber of direct fine size may be carried out, since fibrosis is so difficult that fineness 
becomes small by the approach of starting, it is desirable to choose the manufacture 
approach of fiber according to an application. 

[0014] As extract mold fiber, the fiber of sea island structure is used suitably. A sea 
component polymer has a desirable polymer with large surface tension with melt 
viscosity smaller than thermoplastic aliphatic series polyester and under spinning 
conditions. Moreover, it must differ in the solubility or resolvability over thermoplastic 
aliphatic series polyester, a solvent, or a decomposition agent, and must be (solubility or 
resolvability is larger than thermoplastic aliphatic series polyester). Moreover, it is a 
polymer with small compatibility with thermoplastic aliphatic series polyester, for 
example, they are at least one sort of polymers chosen from polymers, such as 
polyethylene, polystyrene, a polyethylene copolymer, and thermoplastic polyvinyl 
alcohol. For example, polystyrene can extract polyethylene easily by trichlene with 
toluene again, and hot water can remove thermoplastic polyvinyl alcohol. And super-thin 
fiber can be formed by extracting or decomposition removing a sea component polymer 
from this sea-island-structure fiber. In addition, sea-island-structure fiber may be fiber 
which the sea component may be divided into plurality by the island component polymer, 
for example, a sea component polymer and an island component polymer serve as a layer, 
respectively, and is in the multilayer lamination condition, and fiber from which the 
island component has sheath-core structure on the fiber cross section. In addition, the 
island component polymer may stand in a row endlessly in the direction in fiber length, 
or may be in the condition of discontinuity. 

[0015] As assembled-die fiber, the fiber of multilayer lamination cross-section structure 
and the fiber of radial cladding cross-section structure are used, and compatibility is 
acquired compound or by carrying out blend spinning in two or more sorts of small 
thermoplastic aliphatic series polyester. Each polymer may stand in a row endlessly in the 
direction in fiber length, or may be in the condition of discontinuity. This assembled-die 
fiber is stream-processed, is rubbed, is divided by processing, alkali treatment, etc., and 
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can be made into a super-thin fiber bundle. 

[0016] Once spinning raw thread is scraped off, extension is presented without scraping 
off and extension is performed by hot-rolling growth, usually, under a water bath with a 
temperature of about 50-100 degrees C — it is — cutting draw magnification « it is 
preferably extended by the draw magnification of 0.70 times or more 0.55 or more times. 
When draw magnification is less than 0.55 times of cutting draw magnification, the 
super-thin fiber which has sufficient reinforcement is not obtained. 
[0017] The obtained super-thin fiber generating fiber may perform extract or division 
processing with the condition of fiber, and may make it a super-thin fiber bundle, and 
after creating a textile, paper, and a nonwoven fabric from this fiber, super-thin fiber may 
be made to form. 

[0018] In this invention, within limits which do not spoil the resolvability in the inside of 
soil, or compost, a natural fiber, a cellulose system regenerated fiber, and other fiber can 
be mixed, and yarn, woven knitted goods, a nonwoven fabric, etc. can also be created. 
[0019] The super-thin fiber of such this invention can be used as woven knitted goods or 
artificial leather, can be used for a garments application or an interior application, and can 
be made into the gestalt of paper or a nonwoven fabric, and can be used also for 
applications, such as a filter, the insulating paper, a wiper, a packing material, and ** 
material. 
[0020] 

[Example] Hereafter, although an example explains this invention concretely, this 
invention is not limited to these examples at all. In addition, the section in an example 
and % are related with mass, as long as there is no notice. 

[0021] [Melting point [ of thermoplastic aliphatic series polyester ], glass-transition- 
temperature, and degree-of-crystallinity] DSC (TA3000, PerkinElmer) was used, and it 
measured under nitrogen-gas-atmosphere mind the condition for sample [ of lOmg ], and 
programming-rate/of 10 degrees C. 

[0022] [Tensile strength of fiber] JIS It asked for the reinforcement (cN/decitex) of a 
sample according to L-1096. 

[0023] The mass W of the test piece cut down on the [eyes] 10cm square was measured 
with the electronic balance (METORA: AE160), and it asked for eyes (g/m2) by W/0.01. 
[0024] Three test pieces are attached so that the field of the size of 4cmx4cm may be 
exposed to a [wiping nature] cylinder wall for a test piece, 50g of dry sand with a pure 
fixed grain size and standard dust O.lg are mixed into this cylinder, a cylinder is rotated 
at the speed of 60rpm, and a test piece is made to pollute standard trial dust uniformly. 
The deposit efficiency of dust is searched for from mass change of the test piece before 
and behind a trial like a degree type. 

Dust deposit efficiency (%) = (mass of three test pieces before the mass-trial of three test 
pieces after a trial) / standard trial dust mass xlOO [0025] However, standard dust is JIS. 
What blended as follows what is decided to be 15 sorts of dusts and aerosols for 
industrial testing of Z8901 is used. 

Material of construction Component mass ratio (%) ** ** Kanto loam 72 Seven sorts of 
trial dust Carbon black 23 12 sorts of trial dust Cotton linter 5 Diameter mx die length of 
1mm or less of 1.5micro [0026] The sample started on the [decomposition-among soil 
trial] 30cm square was laid under the location with a depth of 10cm among outdoor soil, 
it pulled with the appearance when taking out one month, half a year, and one year after, 
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and a powerful change was investigated. 

[0027] The sample started on the [decomposition-among compost trial] 30cm square was 
laid under the location with a depth of 10cm among the compost of compost, it pulled 
with the appearance when taking out one month, half a year, and one year after, and a 
powerful change was investigated. 

[0028] The sea-island composite fiber (sea island ratio 5:5) of 28 islands which used for 
the island component the polylactic acid (1% of D objects, number average molecular 
weight 90,000, melting point of 171 degrees C, glass transition temperature of 61 degrees 
C) obtained by carrying out ring opening polymerization of the example 1 lactide, and 
used polystyrene (Asahi Chemical: Styron) for the sea component was obtained by the 
melt spinning of the spinning temperature of 250 degrees C, and spinning rate 1000 
m/min, dry heat stretching of this was increased 3 times at 120 degrees C, and the 
extension yarn of 167decitex / 24 filament was obtained. The super-thin fiber which knits 
this with a cylinder weave machine, makes it the ground, carries out elution removal of 
the sea component in sea island compound spinning fiber in toluene, and consists of 
polylactic acid was obtained. The average size (it asks by dividing the total cross section 
of the super-thin fiber which exists in one fiber bundle by the number) of super-thin fiber 
was 0.12decitex, and was what has soft new aesthetic property and was excellent also in 
the wiping engine performance (dust deposit efficiency is high) (Table 1). Moreover, the 
physical properties of super-thin fiber on the strength are on-the-strength 3.6 cN/dtex and 
25.6% of ductility, and were excellent also in physical properties on the strength. What 
furthermore dyed this super-thin fiber by the disperse dye (Sumitomo Chemical: 
SumikaronBlue E-RPD 15%omf, 100 degree-Cx 40 minutes) was what has the 
outstanding color enhancement and has a feeling of gloss. 

[0029] The polylactic acid used in the example of comparison 1 example 1 was obtained 
by the melt spinning of the spinning temperature of 250 degrees C, and spinning rate 
1000 m/min, dry heat stretching of this was increased 3 times at 120 degrees C, and the 
extension yarn which consists of polylactic acid with 267decitex / 12 filament and a 
single fiber fineness of 22decitex was obtained. Although this was made into knitting 
fabric with the cylinder weave machine like the example 1 , aesthetic property was hard 
and unsuitable to garments, moreover - this - the engine performance was inadequate, 
although it knit and wiping nature was investigated using **** (Table 1). (dust deposit 
efficiency is low) Physical properties on the strength are on-the-strength 4.2 cN/dtex and 
19.8% of ductility, and were excellent in physical properties on the strength. 



[0030] 
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[0031] Polylactic acid obtained by carrying out ring opening polymerization of the 
example 2 lactide (2% of D objects, number average molecular weight 70,000, and the 
melting point of 161 degrees C) The sea-island composite fiber (sea island ratio 5:5) of 
16 islands which used the glass transition temperature of 59 degrees C for the island 
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component, and used ethylene 10 mol % denaturation polyvinyl alcohol (polymerization 
degree 330, a saponification degree 98.4, melting point of 206 degrees C) for the sea 
component The spinning temperature of 230 degrees C, It obtained by the melt spinning 
of spinning rate 1000 m/min, and dry heat stretching of this was increased 3 times at 120 
degrees C, and the extension yarn of 167decitex / 24 filament was obtained. The super- 
thin fiber which knits this with a cylinder weave machine, makes it the ground, carries 
out elution removal of the sea component in sea island compound spinning fiber in 98- 
degree C hot water, and consists of polylactic acid was obtained. The average size of 
super-thin fiber has soft aesthetic property by 0.22decitex, and a feeling of gloss also had 
it. Moreover, the physical properties of super-thin fiber are on-the-strength 3.4 cN/dtex 
and 30.6% of ductility, and were excellent. The cylinder weave ground which 
furthermore consists of this super-thin fiber was laid under the soil, it took out one 
month, half a year, and one year after, and a gestalt and physical properties on the 
strength were investigated. Although taken out one year after, the gestalt was falling to 
about 60%, when the crack has produced change and physical properties on the strength 
were investigated, and decomposition in soil was advancing (Table 2). Moreover, super- 
thin fiber was laid under the compost in compost, it took out one month, half a year, and 
one year after, and a gestalt and physical properties on the strength were investigated. 
Although taken out one year after, the gestalt had collapsed, and decomposition in 
compost was advancing (Table 2). 
[0032] 
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[0033] The super-thin fiber which consists of nylon 6 like an example 1 was obtained 
except having used nylon 6 (Ube Industries: UBE nylon 1011) instead of the polylactic 
acid used in the example of comparison 2 example 1, and having carried out spinning at 
280 degrees C. although the obtained super-thin fiber was laid underground into soil and 
compost like the example 2 and a gestalt and physical properties were investigated - a 
gestalt and physical properties - most - change was not accepted (Table 2). 
[0034] The super-thin fiber which consists of polyethylene terephthalate like an example 
1 was obtained except having used polyethylene terephthalate (Kuraray: KURAPETTO 
SV 845) instead of the polylactic acid used in the example of comparison 3 example 1, 
and having carried out spinning at 290 degrees C. although the obtained super-thin fiber 
was laid underground into soil and compost like the example 2 and a gestalt and physical 
properties were investigated - a gestalt and physical properties - most - change was not 
accepted (Table 2). 

[0035] Spinning of the assembled-die bicomponent fiber with which polylactic acid had 
polybutylene SAKUSHINATO (Showa High Polymer: PBS; Bionolle # 1000) to the 
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polylactic acid used in the example 3 example 2 at a mass rate of 1 : 1 , and six layers and 
PBS had lamination structure of five layers, respectively was carried out at 220 degrees 
C, and the cylinder weave ground was obtained like the example 2. Subsequently, fiber 
split processing of the assembled-die fiber of the cylinder weave ground was carried out 
in 80 degree-Cx 40 minutes among 0.2% sodium-hydroxide water solution using the 
small pot dyeing machine (capacity of 300 cc), and the super-thin fiber bundle was made 
to discover. The average size of the super-thin fiber which consists of polylactic acid and 
PBS was 0.33decitex. The obtained super-thin fiber was what there is also a feeling of 
gloss and it not only has and carries out soft new aesthetic property, but has sufficient 
physical properties on the strength (Table 2). Moreover, it consisted of this super-thin 
fiber, and knit, and the ground was excellent also in the wiping engine performance 
(Table 1). When this super-thin fiber was furthermore laid underground into soil and 
compost like the example 2 and a gestalt and physical properties were investigated, 
decomposition was advancing like the example 2 (Table 2). 
[0036] 

[Effect of the Invention] It not only has soft new aesthetic property, a high feeling of 
gloss, and wiping nature, but it can offer the super-thin fiber decomposed in soil and 
compost. 
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